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AB The present invention relates to a cotton p- tubulin gene 

CFTUB2, and active fragments thereof. The two CFTUB2 promoter fragments 
(1.3 and 0.9 kb) were fused with the GUS gene to construct gene expression 
vectors for analyzing the function of the promoter. In all the transgenic 
cotton plants studied, GUS activity was detected only in young 
fibers, but not in the flower organs such as anthers, petals and sepals, or 
in leaves and roots. These promoters show strong fiber-specific activity. 
He isolated promoter may be used in improving cotton fibers to 
create new cotton varieties with high fiber quality and yield by 
gene manipulation. 
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Molecular characterization of the cotton GhTUBl 
gene that is preferentially expressed in fiber. 
Li Xue-Bao; Cai Lin; Cheng 
Ning-Hui; Liu Jian-Wei 

Temasek Life Sciences Laboratory, 1 Research Link, National 
University of Singapore, Singapore 117604.. xbliOtll . org . sg 
Plant physiology, (2002 Oct) 130 (2) 666-74. 
Journal code: 0401224. ISSN: 0032-0889. 



PUB . COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 
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AB Each fiber of cotton (Gossypium hirsutum) is a single epidermal 

cell that rapidly elongates to 2.5 to 3.0 cm from the ovule surface within 
about 16 d after anthesis. A large number of genes are required for fiber 
differentiation and development, but so far, little is known about how 
these genes control and regulate the process of fiber development. To 
investigate gene expression patterns in fiber, a cDNA, GhTUB 1 , encoding 
beta-tubulin was isolated from a cotton fiber cDNA library. The 
analyses of RNA northern-blot hybridization and reverse 
transcriptase-polymerase chain reaction demonstrated that GhTUB 1 
transcripts preferentially accumulated at high levels in fiber, at low 
levels in ovules at the early stage of cotton boll development, 
and at very low levels in other tissues of cotton. The 
corresponding GhTUBl gene including the promoter region was isolated by 
screening a cotton genomic DNA library. To demonstrate the 
specificity of the GhTUBl promoter, the 5' -flanking region including the 
promoter and 5 ' -untranslated region was fused with the beta-glucuronidase 
reporter gene. The expression of the reporter chimera was examined in a 
large number of transgenic cotton plants. Histochemical assays 
demonstrated that GhTUBl :: beta-glucuronidase fusion genes were expressed 
preferentially at high levels in fiber and primary root tip of 1- to 
3-d-old seedlings and at low levels in other tissues such as ovule, 
pollen, seedling cotyledon, and root basal portion. The results suggested 
that the GhTUBl gene may play a distinct and required role in fiber 
development. In addition, the GhTUBl promoter may have great potential 
for cotton improvement by genetic engineering. 
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A beta- tubulin- like cDNA expressed 
specifically in elongating cotton fibers induces 
longitudinal growth of fission yeast. 
Ji Shengjian; Lu Yingchun; Li Jun; Wei Gang; 
Liang Xiujuan; Zhu Yuxian 

State Key Laboratory of Protein Engineering and Plant 
Genetic Engineering, College of Life Sciences, Peking 
University, 100871, Beijing, China. 

Biochemical and biophysical research communications, (2002 
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English 
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200210 

Entered STN: 2 002 0906 
Last Updated on STN: 20021026 
Entered Medline: 20021024 
Using cDNA Representational Difference Analysis (RDA) techniques, we 
isolated a cDNA that was expressed specifically in cotton fibers 
but not in the ovules of a fuzzless-lintless mutant (fl) . We designated 
it as Gh-BTubL for it shares high sequence identity with known plant and 
yeast beta -tubul ins . RT-PCR and robotic cDNA dot blot analyses indicated 
that the expression of Gh-BTubL was correlated with the elongation pattern 
of cotton fibers. In situ hybridization results verified that 
there was no Gh-BTubL mRNA in fl ovules while it was easily detected in 
the elongating wild type cotton fiber cells. Overexpression of 
Gh-BTubL in fission yeast induced longitudinal growth of the host cells by 
1.74-fold, with no apparent effect on other aspects of the host cells. We 
suggest that Gh-BTubL plays an important role in cotton fiber 
elongation and we believe that elucidation of the control mechanisms for 
expression of tubul in- like proteins may help improve fiber quality and 
productivity. 
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AB A cDNA library was constructed using poly (A) + RNA isolated from -1-15 DPA 
fibers of upland cotton (Gossypium hirsutum) . The cDNA encoding 
a beta- tubulin isoform (designated as GhTubl) was 

identified through EST search. Northern blot analysis using 3 1 -UTR of the 
cDNAas a gene-specific probe was performed to investigate the expression 
levels of GhTubl in various organs and in the developing fibers. The 
results showed that GhTubl gene was specifically expressed in 
cotton fiber cells. During fiber development, GhTubl transcripts 
accumulated highly at the' stage of cell rapid elongation with the highest 
. expression appearing at the time when fiber expansion reaches the peak 
rate.- To probe the in vivo function of GhTubl, its cDNA was cloned in the 
yeast expression vector pREPl and transformed into the fission yeast 
Schizosaccharomyces pombe. Overexpression of GhTubl in yeast cells caused 
severe changes in the cell morphology. These results suggest that GhTubl 
may play a role in the polar elongation of cotton fibers. To 
our knowledge, this is the first report on the fiber-specific transcript 
accumulation of a cotton beta-tubulin gene. 
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Methods for regulating expression of 
endo-1 , 3-p-glucanase and uridine 

diphosphoglucose-1 , 3 -p-glucan glucosyltransf erase 

genes in altering fiber development and quality in 

transgenic cotton plants 

Ruan, Yong Ling; Furbank, Robert T. 

Commonwealth Scientific and Industrial Research 

Organisation Csiro, Australia 

PCT Int. Appl . , 43 pp. 
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Patent 

English 
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DATE 



WO 2005017157 
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RW: 



Al 20050224 WO 2004-AU1076 20040811 

AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, 

CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES , FI , GB, GD, 

GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 

LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ , NA, NI , 

NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, 
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BW, GH, GM, KE, LS , MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW, AM, 

AZ, BY, KG, KZ, MD, RU, TJ,' TM, AT, BE, BG, CH, CY, CZ, DE, DK, 

EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, 

SI, SK, TR, BF, BJ, CF,. CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, 



SN, TD, TG 
PRIORITY APPLN. INFO. : 
AB 



US 2003-495123P P 20030815 

Methods and means are provided for regulating expression of 
endo-1, 3-p-glucanase and uridine diphosphoglucose-1, 3-p-glucan 
glucosyltransf erase genes in altering fiber development and quality in 
transgenic cotton plants. Fiber length may be modulated by 
altering the fiber elongation phase. The fiber elongation phase may be 
increased or decreased by interfering with callose deposition in 
plasmodesmata at the base of the fiber cells. 



REFERENCE COUNT: 



THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



LI 9 ANSWER 2 OF 14 CAPLUS COPYRIGHT 2 005 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) : 
PATENT ASSIGNEE (S) 
SOURCE : 



2005:160907 CAPLUS 
142:257924 

Regulating expression of endo-1, 3-p-glucanase and 
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glucosyltransf erase genes for altering fiber 
development and quality in transgenic cotton 
plants 

Ruan, Yong Ling; Furbank, Robert T. 
Australia 

U.S. Pat. Appl. Publ . , 18 pp. 
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DOCUMENT TYPE: Patent 

LANGUAGE : Engl ish 
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PATENT INFORMATION: 



PATENT NO. 
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APPLICATION NO. 



DATE 



US 2005044590 
PRIORITY APPLN. INFO.: 
AB 



Al 



20050224 



US 2004-915405 20040811 
US 2003-495123P P 20030815 

The present invention provides methods and use of antisense 
oligonucleotides for inhibiting uridine diphosphoglucose-1 , 3 -p-glucan 
glucosyltransf erase and increasing expression of endo-1 , 3-P-glucanase 
genes for alteration of fiber development and quality in transgenic 
cotton plants . Transgenic cotton fibers have improved 

drought tolerance as well. Methods and means are provided for modulating 
fiber length by altering the fiber elongation phase. The fiber elongation 
phase may be increased or decreased by interfering with callose deposition 
in plasmodesmata at the base of the fiber cells. 
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CAPLUS COPYRIGHT 2005 ACS on STN 
2005:312248 CAPLUS 

Characterization of California isolates of Fusarium 
oxysporum f. sp. vasinfectum 
Kim, Y.; Hutmacher, R. B . ; Davis, R. M. 
Department of Plant Pathology, University of 
California, Davis, 95616, USA 
Plant Disease (2005), 89(4), 366-372 
CODEN: PLDIDE; ISSN: 0191-2917 
American Phytopat hp logical Society 
Journal 
.English 

Thirty isolates of Fusarium oxysporum f . sp. vasinfectum from California, 
Australia, China, and the American Type Culture Collection were 
characterized by partial sequences of translat ional elongation factor 
(EF-la) , phosphate permase (PHO) , and beta-tubulin 
(BT) genes, restriction digests of the intergenic spacer (IGS) 
region of nuclear rDNA, and pathogenicity tests. Based on phylogenetic 
anal, of combined sequences of EF-la, PHO, and BT genes, California 
isolates represented four lineages. Lineage I contained race 3, lineage 
II contained races 1, 2, and 6, lineage III contained race 8, and lineage 
IV contained race 4. The Australian isolates formed a strongly supported 
independent clade. There were nine haplotypes based on restriction 
digests of the IGS region. In greenhouse pathogenicity tests with 
California isolates, those from the race 4 lineage were highly aggressive 
on certain Pima cotton (Gossypium barbadense) cultivars and less 
aggressive on Upland cotton (Gossypium hirsutum) cultivars. All 
isolates belonging to the other lineages caused relatively mild symptoms 
on both Pima and Upland cultivars. This is the first report of the 
occurrence of races 3, 4, and 8 in California. 
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Analysis of genes expression during cotton 

fiber development by cDNA microarray 

Xu, Yu; Shi, Yonghui; Feng, Jianxun; Zhu, Yuxian 

National Laboratory of Protein Engineering and Plant 

Genetic Engineering, Peking University, Beijing, 

100871, Peop. Rep. China 

Fenzi Zhiwu Yuzhong (2004), 2(3), 348-353 
CODEN: FZYEAO; ISSN: 1672-416X 



PUBLISHER: Fenzi Zhiwu Yuzhong Bianj ibu 

DOCUMENT TYPE: Journal 
LANGUAGE : Chinese 

AB To study cotton fiber development -associated gene 

expression, we prepared a cDNA microarray containing 63 cDNAs, including E6, 
LTP, PRP, Expansin, Tubulin and Annexin, and used total RNAs 
extracted from 10DPA (days post anthesis) cotton fiber as well as 
from 10DPA ovule of fuzz-less and lint-less mutant. Differential 
expression of E6,LTP, PRP and Expansin gene families, especially that of E6 

and 

LTP gene families, were observed from 10DPA cotton fiber and 10DPA 
mutant. Our analyses are in accordance with previous results. The 
current work confirms the reliability of using cDNA microarray to detect 
cotton fiber development-associated genes. 
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DOCUMENT NUMBER: 142:35044 

TITLE: Characterization of California isolates of Fusarium 

oxysporum f. sp. vasinfectum 
AUTHOR (S) : Davis, R. M. ; Kim, Y. ; DeVay, J. E.; Smith, S. N. ; 

Hutmacher, R. B. 

CORPORATE SOURCE: Dept. of Plant Pathology, University of California, 

Davis, Davis, CA, USA 
SOURCE: Proceedings - Beltwide Cotton Conferences (2 003) 

191-196 

CODEN: PCOCEN; ISSN: 1059-2644 
PUBLISHER: National Cotton Council 

DOCUMENT TYPE: Journal; (computer optical disk) 

LANGUAGE: English 

AB Because there is concern over the introduction of highly virulent 

Australian strains of Fusarium oxysporum f. sp. vasinfectum (FOV) into 
California, it is necessary to characterize local strains of the fungus to 
document the movement of genotypes in and out of important cotton 
-producing areas. Regulatory decisions may rely on such data regarding 
movement of plant material between states or countries where different 
strains exist. To accurately describe the strains that presently occur in 
California, various genetic methods were employed. Based on partial 
sequences of translation elongation factor and beta- 
tubulin genes and restriction enzyme digestion of the 

IGS nuclear r-DNA, Australian isolates of FOV do not exist in California. 
Californian isolates fell into four lineages. One group of several 
isolates consisted of the lineage of races 1 and 2, which are closely 
related to each other; a second group was represented by two isolates that 
may or may not belong to the race 3 lineage; a third group, race 4, was 
commonly collected in California; and a fourth group, race 8, was 
represented by two isolates. Race 4 was highly virulent on Pima in 
greenhouse pathogenicity tests and was considerably less virulent on 
Acala; isolates belonging to the lineage of races 1, 2, and 6 were 
relatively virulent on Acala cotton but not Pima. Race 8 and 
race 3(?) were weakly pathogenic on both Acala (Maxxa and Phy-72) and Pima 
(DP-744 and Pima S-7) . 
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After the beginning of the recombinant DNA era in the mid-1970s, 
researchers' in India started to make use of the new technology to 
understand the structure of plant genes and regulation of their 
expression. The outcome started to appear in print in early the 198 0s and 
genes for histones, tubulin, photosynthetic membrane 

proteins, phototransduction components, organelles and those regulated 
differentially by developmental and extrinsic signals were sequenced and 
characterized. Some genes of biotechnological importance like those 
encoding an interesting seed protein and the enzyme glyoxalase were also 
isolated. While work on the characterization of genome structure and 
organization was started quite early, it remained largely focused on the 
identification of DNA markers and genetic variability. In this context, 
the work on mustard, rice and wheat is worth mentioning. In the year 
2000, India became a member of the international consortium to sequence 
entire rice genome. Several laboratories have also given attention to 
regulated expression of plastid and nuclear genes as well as to isolate 
target-specific promoters or design promoters with improved potential. 
Simultaneously, transgenic systems for crops like mustard, rice, wheat, 
cotton, legumes and several vegetables have been established. 
More recently, genes of agronomic importance like those for insect 
resistance, abiotic stress tolerance, nutritional improvement and male 
sterility, isolated in India or abroad, have been utilized for raising 
transgenics for crop improvement. Some of these transgenics have already 
shown their potential in containment facility or limited field trials 
conducted under the stipulated guidelines. Plant molecular biology and 
biotechnology are thus clearly poised to make an impact on research in 
basic biology and agriculture in the near future. 
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Characterization of California isolates of Fusarium 
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English 

Entered STN: 13 Aug 2 003 

Last Updated on STN: 13 Aug 2003 
concern over the introduction of highly virulent Australian 
Fusarium oxysporum f . sp. vasinfectum (FOV) into California, it 



was necessary to characterize local strains to document the movement of 

genotypes into U.S. cotton-producing areas. To accurately 

describe the strains that presently occur in California, various genetic 

methods were employed. Based on. partial sequences of translation 

elongation factor, phosphatase permease, and beta- 

tubulin genes and restriction enzyme digestion of the 

IGS nuclear r-DNA, Australian isolates of FOV do not exist in California. 
Californian isolates fell into four lineages. One group of several 
isolates consisted of races 1 and 2; a second group was represented by two 
isolates of race 3; a third group, race 4, was common; and a fourth group, 
race 8, was represented by two isolates. Race 4 was highly virulent on 
Pima in greenhouse pathogenicity tests and was considerably less virulent 
on Acala cotton; isolates belonging to the lineage of races 1 
and 2 were relatively virulent on Acala but not Pima. Races 3 and 8 were 
weakly virulent on both Acala and Pima cotton. 
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AB Cotton fibers are single-cell trichomes derived from the outer 

integument cells of ovules. Recent studies showed that the rapid 
elongation of fibers was coordinated with the expression of a subset of 
fiber-specific genes. Here we report the use of filter arrays of cDNAs to 
identify genes preferentially expressed in cotton fibers. An 
array of 1536 clones was hybridized with cDNA probes prepared from wild 
type (fiber-containing) and fl mutant (naked) ovules at 5 days 
post-anthesis (DPA) , respectively. Subsequent RT-PCR analyses of 14 genes 
identified ten that were highly transcribed in cotton fibers. 
Among them, an RD22-like protein (GhRDL) , a putative acyltransf erase 
(GhACY) , a Fiddlehead homolog (GhFDH) , a serine carboxypeptidase-like 
protein (GhSCP) , two tubulin components (GhTUA6 and GhTUBl) and 
the previously reported gene encoding fiber protein E6, showed a • 
fiber-enriched expression pattern. The other three genes, including an 
actin (GhACT) , a putative cellulose synthase catalytic subunit (GhCesA-5) 
and a putative 24 -sterol -C-methyl transferase (GhSMT) , were actively 
transcribed in fibers during the elongation stage, but their transcripts 
were also clearly present in other tissues. The possible roles of these 
proteins in cotton fiber development and growth are discussed. 
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AUTHOR: Whittaker D J; Triplett B A 

CORPORATE SOURCE: Cotton Fiber Bioscience, United States Department of 

. Agriculture-Agricultural Research Service, Southern 

Regional Research Center, 1100 Robert E . Lee Boulevard, New 
Orleans, Louisiana 70124, USA. 
Plant physiology, (1999 Sep) 121 (1) 181-8. 
Journal code: 0401224. ISSN: 0032-0889. 
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Journal; Article; (JOURNAL ARTICLE) 
English 
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199910 

Entered STN: 20000111 
Last Updated on STN: 20020321 
Entered Medline: 19991028 
The fibers of cotton (Gossypium hirsutum) are single-cell 
trichomes that undergo rapid and synchronous elongation. Cortical 
microtubules provide spatial information necessary for the alignment of 
cellulose microfibrils that confine and regulate cell elongation. We used 
gene-specific probes to investigate alpha- tubulin 
transcript levels in elongating cotton fibers. Two discrete 
patterns of transcript accumulation were observed. Whereas transcripts of 
alpha-tubulin genes GhTua2/3 and GhTua4 increased in 
abundance from 10 to 20 d post anthesis (DPA) , GhTual and GhTua5 
transcripts were abundant only through to 14 DPA, and dropped 
significantly at 16 DPA with the onset of secondary wall synthesis. This 
is the first report, to our knowledge, of gene-specific changes 
in tubulin transcript levels during the development of a 

terminally differentiated plant cell. The decrease in abundance of GhTual 
and GhTuaS transcripts was correlated with pronounced changes in cell wall 
structure, suggesting that alpha-tubulin isoforms may be functionally 
distinct in elongating fiber cells. Although total alpha-tubulin 
transcript levels were much higher in fiber than several other tissues, 
including the hypocotyl and pollen, none of the alpha -tubulins was 
specific to fiber cells. 
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Cotton (Gossypium hirsutum L.) fibers are single-celled 

trichomes that synchronously undergo a phase of rapid cell expansion, then 
a phase including secondary cell wall deposition, and finally maturation. 
To determine if there is coordinated regulation of gene expression during 
fiber expansion, we analyzed the expression of components involved in 
turgor regulation and a cytoskeletal protein by measuring levels of mRNA 
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and protein accumulation and enzyme activity. Fragments of the 
genes for the plasma membrane proton-translocating ATPase, 
vacuole-ATPase, proton-translocating pyrophosphatase (PPase) , 
phosphoenolpyruvate carboxylase, major intrinsic protein, and alpha - 
tubulin were amplified by polymerase chain reaction and used as 
probes in ribonuclease protection assays of RNA from a fiber developmental 
series, revealing two discrete patterns of mRNA accumulation. Transcripts 
of all but the PPase accumulated to highest levels during the period of 
peak expansion (+12-15 d postanthesis [dpa] ) , then declined with the onset 
of secondary cell wall synthesis. The PPase was constitutively expressed 
through fiber development. Activity of the two proton-translocat ing- 
ATPases peaked at +15 dpa, whereas PPase activity peaked at +20 dpa, 
suggesting that all are involved in the process of cell expansion but with 
varying roles. Patterns of protein accumulation and enzyme activity for 
some of the proteins examined suggest posttranslational regulation through 
fiber development. 
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Cryptic speciation and recombination in the 
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Journal 
English 

Aspergillus flavus, like approx. one-third of ascomycete fungi, is thought 
to be cosmopolitan and clonal because it has uniform asexual morphol . A. 
flavus produces aflatoxin on nuts, grains, and cotton, and 
assumptions about its life history are being used to develop strategies 
for its biol . control. We tested the assumptions of clonality and 
conspecif icity in a sample of 31 Australian isolates by assaying 
restriction site polymorphisms from 11 protein encoding genes and DNA 
sequences from five of those genes. A. flavus isolates fell into two 
reproductively isolated clades (groups I and II) . The lack of concordance 
among gene genealogies among isolates in one of the clades (group I) was 
consistent with a history of recombination. Our anal, included five 
strains of the closely related industrial fungus A. oryzae, all of which 
proved to be clonally related to group I. 
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AB The promoters of plant a- tubulin genes 

are used to drive the expression of foreign genes in a 

tissue-specific manner in transgenic plants. Constructs using different 
fragments of the a- tubulin promoters of corn 

were tested for their ability to drive the expression of reporter 
genes in tobacco. Deletions had differing effects on- the levels 
of GUS gene expression in roots vs. leaves in tobacco. 
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A cDNA library was constructed using poly (A) + RNA isolated from -1-15 DPA 
fibers of upland cotton (Gossypium hirsutum) . The cDNA encoding a 
beta-tubulin isoform (designated as GhTubl) was identified 
through EST search. Northern blot analysis using 3 ■ -UTR of the cDNA as a 
gene-specific probe was performed to investigate the expression levels of 
GhTubl in various organs and in the developing fibers. The 
results showed that GhTubl gene was specifically expressed in 
cotton fiber cells. During fiber development, GhTubl 

transcripts accumulated highly at the stage of cell rapid elongation with 

the highest expression appearing at the time when fiber expansion reaches 

the peak rate. To probe the in vivo function of GhTubl, its 

cDNA was cloned in the yeast expression vector pREPl and transformed into 

the fission yeast Schizosaccharomyces pombe. Overexpression of 

GhTubl in yeast cells caused severe changes in the cell 

morphology. These results suggest that GhTubl may play a role 

in the polar elongation of cotton fibers. To our knowledge, this is the 

first report on the fiber-specific transcript accumulation of a cotton 

beta-tubulin gene. 
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fibers by cDNA filter arrays and RT-PCR. 
Li, Chun-Hong; Zhu, Yong-Qing; Meng, Yu-Ling; Wang, 
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Article 
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Cotton fibers are single-cell trichomes derived from the outer integument 
cells of ovules. Recent studies showed that the rapid elongation of 
fibers was coordinated with the expression of a subset of fiber-specific 
genes. Here we report the use of filter arrays of cDNAs to identify genes 
preferentially expressed in cotton fibers. An array of 1536 clones was 
hybridized with cDNA probes prepared from wild type (fiber-containing) and 
fl mutant (naked) ovules at 5 days post -anthesis (DPA) , respectively. 
Subsequent RT-PCR analyses of 14 genes identified ten that were highly 
transcribed in cotton fibers. Among them, an RD22-like protein (GhRDL) , a 
putative acyltransf erase (GhACY) , a Fiddlehead homolog (GhFDH) , a serine 
carboxypeptidase-like protein (GhSCP) , two tubulin components (GhTUA6 and 
GhTUBl) and the previously reported gene encoding fiber protein 
E6, showed a fiber-enriched expression pattern. The other three genes, 
including an actin (GhACT) , a putative cellulose synthase catalytic 
subunit (GhCesA-5) and a putative 24-sterol-C-methyltransf erase (GhSMT) , 
were actively transcribed in fibers during the elongation stage, but their 
transcripts were also clearly present in other tissues. The possible 
roles of these proteins in cotton fiber development and growth are 
discussed. 
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Each fiber of cotton (Gossypium hirsutum) is a single epidermal cell that 
rapidly elongates to 2 . 5 to 3 . 0 cm from the ovule surface within about 16 
d after anthesis. A large number of genes are required for fiber 
differentiation and development, but so far, little is known about how 
these genes control and regulate the process of fiber development. To 
investigate gene expression patterns in fiber, a cDNA, GhTUBl, 
encoding beta- tubulin was isolated from a cotton fiber cDNA library. The 
analyses of RNA northern-blot hybridization and reverse 
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transcriptase-polymerase chain reaction demonstrated that GhTUBl 
transcripts preferentially accumulated at high levels in fiber, at low 
levels in ovules at the early stage of cotton boll development, and at 
very low levels in other tissues of cotton. The corresponding 
GhTUBl gene including the promoter region was isolated by 

screening a cotton genomic DNA library. To demonstrate the specificity of 
the GhTUBl promoter, the 5' -flanking region including the 
promoter and 5 1 -untranslated region was fused with the beta -glucuronidase 
reporter gene. The expression of the reporter chimera was examined in a 
large number of transgenic cotton plants. Histochemical assays 
demonstrated that GhTUBl :: beta -glucuronidase fusion genes were 
expressed preferentially at high levels in fiber and primary root tip of 
1- to 3-d-old seedlings and at low levels in other tissues such as ovule, 
pollen, seedling cotyledon, and root basal portion. The results suggested 
that the GhTUBl gene may play a distinct and required role in 
fiber development. In addition, the GhTUBl promoter may have 
great potential for cotton improvement by genetic engineering. 
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AB The present invention relates to a cotton p-tubulin gene 
CFTUB2, and active fragments thereof. The two CFTUB2 
promoter fragments (1.3 and 0.9 kb) were fused with the GUS gene to 
construct gene expression vectors for analyzing the function of the 
promoter. In all the transgenic cotton plants studied, GUS activity was 
detected only in young fibers, but not in the flower organs such as 
anthers, petals and sepals, or in leaves and roots. These promoters show 
strong fiber-specific activity. He isolated promoter may be used in 
improving cotton fibers to create new cotton varieties with high fiber 
quality and yield by gene manipulation. 
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